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DETAILED ACTION 

Applicants' response to the last Office Action, filed on August 4^*^, 2007 has been entered and 
made of record. 

Response to A rguments 
1 . Applicant's arguments with respect to claims 1 -22 have been considered but are moot in 
view of the new ground(s) of rejection. This action is Non-Final. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-22 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In particular, the independent claims 1,14, and 20 are ambiguous and thus the claims depending 
from them also inherit this uncertainty. Claim 1 (also applies to claims 14 and 20) has two parts, 
part (a) states that the difference is between the two rows of pixels and this is further affirmed in 
the portion that says the differences "respectively correspond to opposite quadrants". That 
phrase in combination with "calculating a plurality of first horizontal pixel value differences 
between pixels positioned in the first row and a plurality of second horizontal pixel value. . 
makes the description of part (a) more than reasonable interpretable as the difference between 
opposite pixels in the two rows. However, part (b) seems to point to the differences being 
between the pixels of the same row. Since part (a) and part (b) of claim 1 (also applies to claims 
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1 4 and 20) contradict each other it becomes indefinite as to what process is actually being 
claimed. Therefore, in interest of furthering the prosecution of this case an interpretation of the 
claim language will be chosen (see immediately below) and a search for and application of the 
prior art will be applied in view of this interpretation. 
Interpretation: 

The two sets of difference values will be viewed as two sets of opposite quadrant difference 
values as is consistent with the claim language provided in part (a) of claims 1,14, and 20. 
Similarly, the differences between the 3 and 4 sets will be viewed as two sets of opposite 
quadrant difference values. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ^ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1, 3-5, 10-14, 16-18, and 20-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Jiang (US 6421090). 

Instant claim 1 : A method for controlling an interpolation direction of a pixel needing to be 
interpolated between a first row and a second row within an image, the image having a plurality 
of pixels arranged in a matrix format, the method comprising: 

(a) calculating a plurality of first horizontal pixel value differences between pixels positioned in 
the first row and a plurality of second horizontal pixel value differences between pixels 
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positioned in the second row, wherein the first and second horizontal pixel value differences 
respectively correspond to opposite quadrants of the image with the pixel needing to be 
interpolated being an origin; and [Figure 2 shows the two rows used for the spatial interpolation 
(rows containing pixels A and B) wherein a pixel X to he interpolated is created by directional 
interpolation determined by the method described in line 56 of column 5 to line 21 of column 6 
and line 33 of column 7 to line 20 of column 9. In particular, Jiang discloses in lines 40-^ 
column 7 and lines 14 of column 8 the differencing of pixels that are in opposite quadrants to 
create 2-3 sets of difference values (can be more than J, but example given is of 3). Also, as can 
be seen by Figure 2 the pixel to be interpolated is the center or origin and the pixel differences 
described are of pixels in opposite quadrants of the two rows, ] 

(b) comparing the pluraHty of first horizontal pixel value differences with a first threshold and 
the plurality of second horizontal pixel value differences with a second threshold to control 
whether the interpolation direction is orthogonal to the first row and the second row. [Jiang 
teaches in column lines 12 of column 8 to line 20 of column 9 the use of thresholds and the 
difference values to determine the direction of the interpolation. When three difference sets are 
used there are 3 possible outcomes vertical, 45 degree, and 135 degree, A first threshold is used 
to determine the existence of any edge (if not then defaults to vertical interpolation), and then 
compares the difference values to each other (each difference value is used as a threshold) to 
determine the directionality of the interpolation as vertical (orthogonal to the rows) or 45/135 
degrees (non-orthogonal to the rows). Thus Jiang teaches the comparison of the differences 
values to at least two threshold values to determine the directionality of the interpolation,] 
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Instant claim 3: The method of claim 1, further comprising: (c) generating the interpolation 
direction corresponding to the pixel needing to be interpolated according to a directional 
interpolation process. [Jiang teaches the directional interpolation of the pixel to be interpolated 
after the direction has been determined in lines 5-15 of column 9.] 

Instant claim 4: The method of claim 1, wherein the first threshold is equal to the second 
threshold. [As can be seen by the various thresholds taught by Jiang (see rejection of claim 1), 
at least two of these thresholds are equal ] 

Instant claim 5: The method of claim 1, wherein the first row is adjacent to the second row. [See 
Figure 2. ] 

Instant claim 10: The method of claim 1, wherein step (a) calculates the first horizontal 
pixel value differences through a repeated use of pixel with other pixels 

positioned in the first row. [Jiang teaches the repeated differencing of a pixel with other pixels in 
the first row. As can be seen in figures 5B-5D pixel B2 is differenced with AO (Figure 5B), A 2 
(Figure 5C), andA4 (Figure 5D),] 

Instant claim 1 1 : The method of claim 1 , wherein step (a) calculates the second horizontal 
pixel value differences through a repeated use of pixel with other pixels 
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positioned at the second row. [Jiang teaches the repeated differencing of a pixel with other pixels 
in the second row. As can be seen in figures 5B-5D pixel A2 is differenced with B4 (Figure 5B), 
32 (Figure 5C), and BO (Figure 5D).] 

Instant claim 12: The method of claim 1, wherein step (a) calculates each of the second 
horizontal pixel value differences from adjacent pixels. [See figure 5C and the corresponding 
disclosure referred to in the rejection of claim 1 wherein the 2"^ horizontal pixel value 
differences are calculated from adjacent pixels between the two rows.] 

Instant claim 1 3 : The method of claim 1 , wherein step (a) calculates each of the first 
horizontal pixel value differences from adjacent pixels, and calculates each of 
the second horizontal pixel value differences from adjacent pixels. [See figures 5B and 5C and 
the corresponding disclosure referred to in the rejection of claim 1 wherein the 7^' and 2"^ 
horizontal pixel value differences are calculated from adjacent (adjacent means next to, near, or 
neighboring) pixels between the two rows, ] 

Instant claim 14 describes the device that implements the method of claim 1. As per rejection of 
instant claim 1 Jiang discloses the method. Furthermore, Jiang discloses in lines 10-35 of 
column 10 that the method can be implemented such that a processing unit performs the various 
functions required by the method. 
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Instant claim 16 describes the device that implements the method of claim 3. As per rejection of 
instant claims 3 and 14 Jiang teaches the device of claim 16, 

Instant claim 17: The device of claim 16, wherein the arithmetic xmit and/or the processing unit 
are installed in the directional interpolation unit. [As per rejection of instant claims 1 and 14 
Jiang teaches the device of claim 1 7. Note: A personal computer has a central processing unit 
that performs all the necessary functions such as those that are performed by an AU, PU, and 
DIU. Thus theAU, PU, and DIU are all installed in the same unit (general or central 
processing unit).] 

Instant claim 18: The device of claim 14, wherein the arithmetic unit and the processing unit are 

I 

integrated into one module. [See rejection of claim 17,] 

Instant claim 20: A method for determining an interpolation direction of a designated pixel 
located between a first row of horizontal pixels and a second row of horizontal pixels within an 
image, the method comprising: 

(a) obtaining first values representing differences between pairs of at least some of the first row 
of horizontal pixels, and obtaining second values representing differences between pairs of at 
least some of the second row of horizontal pixels; and [As per the sections and figures referenced 
in the rejection of claim 1 Jiang teaches obtaining the differences of at least some of the pixels 
on the r' and 2^ rows. The values representing differences described by Jiang are sets (pairs) 
of difference values.] 



■ 
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(b) comparing the first values with a first threshold and the second values with a second 
threshold to determine whether the interpolation direction is orthogonal to the first row and the 
second row. [See rejection of instant claim I] 

Instant claim 21 : The method of claim 20, wherein the first values are obtained by calculating 
luminance or chrominance values of the first and second rows of horizontal pixels. [Jiang does 
not state that either one of or both of the chrominance/luminance values are operated on. 

■ 

However, Examiner takes Official Notice that it would have been notoriously obvious to one of 
ordinary skill in the art that the method taught by Jiang operates on at least one of the 
chrominance or luminance values, because they are both components of the scan lines that are 
being interpolated and displayed. ] 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 6-9 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jiang 
as applied to claims 1 and 3-5 above, and fiirther in view of Minami (US 2004/0246546). 
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Instant claim 6: The method of claim 5, wherein: step (a) further comprises calculating a 
plurality of third horizontal pixel value differences between pixels positioned in a third row and a 
plurality of fourth horizontal pixel value differences between pixels positioned in a fourth row, 
wherein the third and fourth horizontal pixel value differences respectively correspond to 
opposite quadrants of the image with the pixel needing to be interpolated being the origin; and 
step (b) further comprises comparing the plurality of third horizontal pixel value differences with 
a third threshold and the plurality of fourth horizontal pixel value differences with a fourth 
threshold to control whether the interpolation direction is orthogonal to the first, second, third, 
and fourth rows. [As per rejection of instant claims 1 and 5, Jiang teaches the differencing of 
neighboring pixels and comparing these differences to thresholds, but Jiang does not teach the 
use of a third and fourth row in the calculations. However, Minami in figures 2- 7 and 
paragraphs 0032-0069 teaches a de-interlacing technique in which 4 consecutive horizontal 
rows are used in the determination and interpolation of the pixel to be interpolated, Minami in 
paragraph 0013 reasons that that the use of these extra lines allows for the interpolation to be 
performed without generating blurred or jagged boundaries at diagonal lines, edges, or 
discontinuities. Given that both are teaching interpolation methods, it would have been obvious 
to one of ordinary skill in the art to combine Minami with Jiang to reduce the artifacts described 
by Minami that are known to occur in methods such as described by Jiang to reduce the 
interpolation errors in the method described by Jiang. ] 

Instant claim 7: The method of claim 6, wherein the first and second rows are positioned 
between the third and fourth rows. [See Figure 2-7 of Minami^ 
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Instant claim 8: The method of claim 7, wherein the first, second, third, and fourth rows 
correspond to four successive rows. [See Figures 2-7 of Minami] 

* 

Instant claim 9: The method of claim 1, wherein: step (a) further comprises calculating a 

plurality of third horizontal pixel value differences between pixels positioned in a third row and a 

plurality of fourth horizontal pixel value differences between pixels positioned in a fourth row, 

wherein the third and fourth horizontal pixel value differences respectively correspond to 

opposite quadrants of the image with the pixel needing to be interpolated being the origin; and 

« 

step (b) further comprises comparing the plurality of third horizontal pixel value differences with 
a third threshold and the plurality of fourth horizontal pixel value differences with a fourth 
threshold to control whether the interpolation direction is orthogonal to the first, second, third, 
and fourth rows. [See rejection of instant claim 6 and Figures 2-7 Minami. Jiang and Minami do 
not teach the inclusion of the extra thresholds. However, Jiang teaches a series of thresholds 
wherein there is at least one for each data set (see algorithm pointed to in rejection of claims 2- 
5), and in order to implement the method of Jiang for the additional rows (additional data sets) it 
would have been clear to one of ordinary skill in the art that it would have been necessary to 
perform additional thresholding in the algorithm for the additional data sets,] 

Instant claim 19 describes the device that implements the method of claim 6. As per the 
rejection of instant claims 6 and 14 the device has been taught by Jiang in view Minami 
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Allowable Subject Matter 
7. Claims 2, 1 5, and 22 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. Jiang, Minami or the known prior art, do not disclose the 
thresholding technique taught in these claims. 
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examiner should be directed to Nathan Bloom whose telephone number is 571-272-9321. The 
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If a;ttempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed, can be reached on 571-272-7413. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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